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Methods of Chemical Analysis of Non-ferrous Metals Sectional Committee, MTD 28 



FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Methods of Chemical Analysis of Non-ferrous Metals Sectional Committee 
had been approved by the Metallurgical Engineering Division Council. 

IS 2600 was first published in 1964. It covers the methods for determination of copper, tin, iron, 
aluminium, magnesium, cadmium and lead in high purity zinc and zinc base alloys for die castings. 
The committee decided to revise this standard into parts, which on publication would supersede 
the determination of that element given in IS 2600 : 1964. 

This part covers the method for determination of indium by atomic absorption spectrometric 
method. The other parts of the series are as follows: 

IS 2600 Methods of chemical analysis of zinc and zinc base alloys for die castings 

Part 1 Determination of copper, iron, nickel, tin and thallium by spectrophotometric 
method 

Part 2 Determination of copper, iron, lead and cadmium by atomic absorption spectro- 
metric method 
Part 4 Determination of chromium by spectrophotometric method 

Part 5 Determination of aluminium and magnesium by atomic absorption spectrometric 
method 

In this revision the method for determination of indium in zinc and zinc base alloy castings has 
been added. 

In reporting the result of test or analysis made in accordance with this standard, if the final 
value, observed or calculated is to be rounded off, it shall be done in accordance with IS 2 : 1960 
'Rules for rounding off numerical values ( revised )\ 
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1 SCOPE 

This standard describes the method for deter- 
mination of Indium up to 0-001 5 percent in zinc 
and zinc base alloys for die castings by atomic 
absorption spectrometric method. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 

265 : 1987 



1070 : 1992 



1817: 1961 



3 SAMPLING 



Title 



Hydrochloric 
revision ) 



acid ( third 



Reagent grade water — Speci- 
fication ( third revision ) 

Methods of sampling of non- 
ferrous metals for chemical 
analysis 



Samples shall be drawn and prepared in accord- 
ance with the procedure laid down in IS 1817 : 
1961. 

4 QUALITY OF REAGENTS 

Unless specified otherwise analytical grade 
reagents and distilled water ( see IS 1070 : 1992 ) 
shall be employed for the test. 

5 DETERMINATION OF INDIUM BY 
ATOMIC ABSORPTION SPECTROMETRIC 
METHOD 

5.1 Outline of the Method 

Sample is dissolved in hydrochloric acid and 
nitric acid mixture and taken to fumes after 
adding a few ml of dilute sulphuric acid (1:1). 
The salts are dissolved in water and extracted 
with isopropylether after adding hydrobromic 
acid and ascorbic acid. From ether layer, 



indium is back extracted with dilute hydro- 
chloric acid and aspirated in the air-acetylene 
flame of atomic absorption spectrometer for 
determination of indium. 

5.2 Reagents 

5.2.1 Hydrochloric Acid, r. d. = 1-16 ( conform- 
ing to IS 265 : 1987). 

5.2.2 Dilute Hydrochloric Acid, 1 M. 

5.2.3 Dilute Nitric Acid, 1 : 1 ( v/v ). 

5.2.4 Dilute Sulphuric Acid, 1 : 1 ( v/v ) 

5.2.5 Hydrobromic Acid, 40 percent 

5.2.6 Ascorbic Acid 

5.2.7 Isopropyl Ether 

5.2.8 Standard Indium Solution ( 1 ml = 100 /*g 
In). 

Dissolve 0*1 g of indium metal ( purity 99-99 
percent, min ) in 5 ml of hydrochloric acid. 
When dissolution is complete boil down to a 
syrupy consistancy. Cool and make up to 1 000 
ml in a standard flask and mix. This solution 
contains 100 ^g of indium per ml. 

5.2.8.1 Standard indium solution ( 1 ml = 20 fxg 
In) 

Dilute 20 ml of standard indium solution (5.2.8) 
to 100 ml. 

5.3 Apparatus 

5.3.1 Atomic Absorption Spectrometer 

Equipped with a monochromatic radiation source 
such as indium hollow cathode lamp, a mono- 
chromator to isolate 303-9 nm resonance line, 
an atomization source such as a burner or a 
readout device. 
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5.3.2 Operating Parameters 

5.3.2.1 Hollow cathode lamp, Indium. 

5.3.2.2 Wavelength, 303*9 rnn. 

5.3.2.3 Flame, air — acetylene. 

5.3.2.4 Band pass, as specified by the 
manufacturer. 

NOTE — Other operating parameters to be followed 
according to manufacturers instructions. 

5.4 Procedure 

5.4.1 Weigh 5*00 g of sample, dissolve in 50 ml 
of hydrochloric acid and 5 ml of dilute nitric 
acid (1:1). Evaporate to almost dryness. 
Cool, add 50 ml of water and heat to dissolve 
salts. Cool and make up to HO ml in a standard 
volumetric flask and mix. 

5.4.2 Pipette out 20 ml of solution 5.4.1 in each 
of the two 150 ml beakers. Mark them B and 
C. To C add 1 ml of standard indium solution 
( 5.2.8.1 ). Take B and C through the procedure 
specified in 5.4.3 and cool. 

5.4.3 Add 10 ml of dilute sulphuric acid (1:1) 
and fume. Cool, add 15 ml of water and boil 
to dissolve the salts. Cool and transfer to 
100 ml separating funnel. Adjust volume to 
20 ml. Add 20 ml hydrobromic acid. Swirl to 
mix and then add 100 mg of ascorbic acid and 
mix well. Let it stand for few minutes to 
reduce ferric iron and free bromine. 

Add 20 ml of isopropyl ether and shake for 
1 minute to extract indium bromide. Allow 
layers to separate and drain out the aqueous 
layer in another 100 ml separating funnel. 
Extract the aqueous layers with another 20 ml 
of ether. Combine the two ether extracts. 
Discard the aqueous layer. 

To the ether extract, add 10 ml of hydrochloric 
acid (1M) and shake for one minute. Drain 
the acid extract to a clean test tube. Repeat 
with another 10 ml of hydrochloric acid (1M). 
Combine the two acid extracts and mix well. 



5.4.4 Blank 

Carry out a blank determination using pure zinc 
metal instead of sample and following the same 
procedure as specified in 5.4.3 and using same 
amount of reagents. 

5.4.5 Adjustment of Atomic Absorption 
Spectrometer 

5.4.5.1 Align the instrument as per manu- 
facturer's instruction. Mount hollow cathode 
lamp of indium. Set wavelength at 303*9 nm. 
Adjust slit width and lamp current and optimise 
the instrument response following the instruc- 
tions of the manual. Turn on air-acetylene flame. 
After 10 minutes of preheating the burner, 
adjust fuel and burner to obtain the maximum 
absorbance. Aspirate water and standard 
solution to establish that the absorbance reading 
is not drifting and then set the initial reading 
for water to zero absorbance. ~ 

5.4.6 Atomic Absorption Measurement 

5.4.6.1 Aspirate blank solution (A), ( standards- 
sample ) solution (C) and test solution (B). 

Aspirate water between each solution and 
record the absorbance when stable responses 
are obtained. Repeat the measurement twice 
and average the readings. 



5.4.7 Calculation 

Indium, percent 
by mass 



b-a 



(c - b) 



1U* 



where 

a = absorbance of blank solution (A), 
b = absorbance of test solution (B), and 

c = absorbance of ( standard -h sample ) 
solution (C) 
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